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(54) PLASMID PNC903 

(57)Abstract 

PURPOSE: To obtain a cyclic plasmid pNC903 effective for the 
modification with an exogenic DNA fragment introduced into the 
plasmid by taking advantage of the cutting sites with various 
restriction enzymes, utllizable for the development of various useful 
plasmid vectors and especially useful as a plasmid vector of a host- 
vector system using Nocardia form bacteria as a host. 
CONSTITUTION: This plasmid pNC903 is a cyclic plasmid having a 
molecular weight of about 2.4kb, resistant to cutting with restriction 
enzymes EcoRI, Xbal. Kpnl, Hindlll, Bglll or Spel and containing one 
each cutting site with restriction enzymes Clal, Pstl, Sphl, BamHI, 
Accl and Sacl shown in the restriction map. 
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$1JKI£3? EcoRU XbaU Kpnk Hindi I U BgllUX 
li Spel m:oT«JBr$*x-f> MRM19K ClaK PstU 
Sphl, BamHU AccU RTF Sad I- J: vXWWiZtiZ 

wi£m tJ tti-?*i it?**), aowiao^jpa^ cia 

I, PstU SphU BamHU AccU Stf Sacl i:iot 

7*5 KpNC903 o 

StT'yX^ KpNC903l±, *t£« 
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[tt#ff 1 ] fr?M#032. 4kb<r>m#.-7? x 5 K-e* 
, »M»fH EcoRU XbaU Kpnl , Hindi 1 1 , Bgl I 
U Xli Spel i::<fco-C$J»f£*ii\ MRBJt ClaU P 
stU SphU BamHU AccU Rlf Sad tCfcoTgjSr 

ClaU PstU SphU BamHU AccU SO 1 Sac I (C<t 

?W7"7X< KpNC903 o 
Iffcl] 

CtetO 




Sam HI 1.0 



[W*S2 ] 5 K**, Rhodococcus rhod 

ochrous p-i \-M%-\{TMtmm^T.^T.mn.mm^ 

Wi Sft#-f- FERM P-14193 ) EH3I50-/9X 5 K-C*S 

c t * mokt -raw** 1 kib^o-z^ x § k p nc903 o 

[0 0 0 1 1 

U *-ffcttlC(±, -xtf*-> K^ffiT- ab^Wiodococcus 

RS»!f tc«t o T SOW $ it* D N A mn i mir Z D N A Br 
[0 0 0 2] 

[«^ftt] I«fitP7^ >££tf£i8ii LT> ±« 
«P<t «)55-fiL£7 rt^f* TJg, nK3'y*AItv>o 

>**s^K (TFP0)o±e*4r»cfUffl*iirv»* o i*. 




#P3f 7 - 2 5 5 4 8 4 
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KpNC500£j|,v>*:U JifittiiliL*: 
¥ 5-244953 £#M)o * n Ka y #XJR?> 

•/t-tA- *r *nv-(j.Bacteriol.)17 
iO 0, 638 (1988), 7 7* 7 'f KT> K x>A'-fn^>?^ 

yn/^ ^-n v-(Appl. Environ. Microbiol. )56. 28 
18(1990), -f?X5. K (Plasmid)23,242(1990) ^<7>& 

[0 0 0 3] L^L&rt*£>, ltrie-r*-/7X 5 KpNC500 

Ilfl*<?)7 , 7^^ KO#<li, n K=r y 7j*j^<7)— SB 

[0 0 0 4] 

§H*n K3» *XJHt=«1-4.«^»Uft*-f *«f*4 
SfWTvXS KDNA*J|«-r*ii:(C**o 
50 [0 0 0 5] 

^*7*;PA&ra£?B±i:T*§, DNAa^X-lc-ffiffloT 
tBfcfrS.&T'^XS KDNA£&aS&i-^<$£jgW?S£:rT 

ab*n yay J:xmizm-t2>ffi[.±<tiafrt>. fes.-^? 9 

[0 0 0 6] *I&W0 7'7X$ K(±. ^T-i^ 2.4 k 
b «0^-/9X5 KT-*»), tiJK»^ EcoRU Xbak 
40 Kpnl, HindllU Bgl 1 1, X(± Spel K X o T^JBf 

-f, ©JK»^ ClaU PstU Sphl, BamHU AccU R 
XT Sad CJ:oT«)BfStt*a5fi[®:^-?-tt-P*tl-C* 
J.oittlEO«RBS* Clal, PstU SphU BamH 
U AccU 5.0-* Sad \zi oXWWr Zti2>m&&Tm<D 

7*7X5 Ki:^5^5 KpNC903<7)Df^-,5r3f:§|^^-|ifj-^. 
[ft 1 1 

[0 0 0 7] $»7 , 7X5 KpNC903?:^-f 
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K£.git6£;fri~£B#c Rhodococcus rhodochrous P 
-1 1-123-1 (I*tt#Bfc&*I*I*tt«W*ES» «K# 
FERM P-14193 ) *«#»f <s>H*o ^O^&^Rh 
odococcus rhodochrous P- 1 1-123-1 It, -tieo^Fft^ 
^ FERM P-14193 -C»**I*83ffBfc&#I*I*i£W 

[0 0 0 8J 

1*1] 

mt mm 

mm. att. 

45<C (+) 
[0 0 0 9] «JftOfl:*5Mff 

So fl&flSK^ti. 16:0,16:1, 18:1, lO-Me-l8:OS.W 
1:014:0, 15:0, 17:0^ <bSotv>i, 0 
[ooio] ^ffc^x h 

T-r-> + 
^•n->> + 
KM — 

v^h-X' ( + ) 

y^tff-^ 1 + 

7vkf>BK6 2 + 
£.§.#a!t*S 2 + 
?i>®yfi 2 + 

9UKtfc 2 + 

L-f-n->>2 + 
yj-bn-^' (+) 

hU/ND-X' ( + ) 

p-tKat-/$|.fS2 + 
D--v>/-x' - 
T-k hT 5. K 2 + 



T'J ;UT 5**-- IT - 

A'U^T'Jfl'T^-t' - 
4tfXf (ffftT) 

55< NaCI + 

7 v* K-f h ') V A (0. 02K w/v) - 

[o o i i] ?±: s^<7>**ie-rsfe-f-ii> *s«uc*ti- 

/0 *«tn»KSr^L, ^(+)(iTiec7)7Ki»Sr^i* 

[0 0 12] 1. 1 «(w/v) 
2. 0.1 X(w/v) 
(+) weak posotive 

[0 0 13] *5li<0^7X; KpNC903<i, *f*:6<Jt-i± 
±ie^±® Rhodococcus rhodochrous P-l 1-123-1 
h , *K*+:#i6U J: t) fl-Ji-f * £ i: 7>*-C £ £ o 

[0014] y j})vv'<(*7*>\'&fflmii: mat<r>mm 

20 *.»::< v»«re, ^tf>^') v>A>)^*t?SK^^«r^ 
* tz ^ 'J •> > * 1 % (w/v) ®K?£ira L £i£r #175*18 v> e, *t 

So 

(NBGJglft) 
Nutrient Broth No. 2 (Oxoid) 2. 5 %(w/v) 

1. 0 %(V»/V) 

sr«±»*3 o*c-ew»i»«li!*-e««u li^ 

30 i#ffiS£fSS (W-f— A, T^n*/N*^^-^-r^^ 

XS KDNAIi, 5r*n<0^ftT*53-fi|-t-SC:i:^T-§S 
(Biochimca. et Biophysica. Acta., 383, 457-463 (1 

975) £#BB) 0 ^tz, #*$*Lfcflt#c-7*5;*. 5 KDN 

<fc»K &fi<0«4*SHtt'/7X5 KDNA£7>«tU 

It^flSo ^l^^fe Rhodococcus rhodoch 

Xous P-l 1-123-1 (i, 8M£-7*7X5 KDN A i LT, # 
40 ^fi***^ 2.4 kb Og7 , 7^ 5 KpNC903 

[0 0 15] T^fi^ifr 2.4 kb OHM*7'9X 5 Kfc L 
t*I?^iiy7X5 KpNC903<O*1-S«^<OftlJK 

-f to-eaoSo 
[0 0 16] 
[*2] 

•7*7X5 KpNC903<OflJffiSMtfK*H-S!S5H4 

cubusx «irf«Bf*oft 

50 EcoRI 0 
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Xbal 


0 


Kpnl 


0 


Hindi 1 1 


0 


Bglll 


0 


Spel 


0 


Clal 


1 


Pstl 


1 


Sphl 


1 


BamHI 


1 


Accl 


1 


Sad 


1 



[ooi7] 4u, ±umm.m&ji. *tL*?ti>x<7>mn 
mmmut 

EcoRI Escherichia col i RY13 

Xbal Xanthomonas badri i (ATCC 11672) 

Kpnl Klebsiel la pneumoniae 0K8 
Hindi 1 1 Haemoph i I us i nf I uenzae Rd 
Bglll Baci 1 1 us globigi i 

Spel Sphaeroti I us natans (ATCC 13923) 20 

Clal Caryophanon latum L 

Pstl Providencia stuarti i 1641 pPstlOl 

Sphl St reptomyces phaeochromogenes 

BamHI Baci I lus subtil is MT-2 (pBamHI RM22) 

Accl Acinetobacter calcoacet icus 

Sac I St reptomyces achromogenes (ATCC 12767) 

[0018] &mmmmi-£2>wm®m<nmt. a*ifi 

««H»«fl*Ti:^9X5 KpNC903£?££:?MLU % 
hithmm (WBfSitfcDNA) £0. 7%T**n- 

jJ^fcfeSflSo «I«)7Ay7T-/<0DNA(^ 
DNA)*©JK^ Hindi 1 1 T-?PHfcL#f>*t&, gtf3l7> 
•?-fi<7) D N A (J. Mol. Biol., 98, 551-564 (1975) 

^DNABfM-O^fittltaiL^o ±IBO«IIR»* C 
laU PstU SphU BamHU AccU Xli Sacl T*5££ 
MffcU »fe*t*«fl:» («KfS*LfcDNA) l±, 
-Tftifr 2.4 kb <0^4?r*-rS*-ODNA»fn-t , ab 
o/Co JEK, flr*"?** KpNC903=£n ±fEO«R»* -C 40 
laU PstU Sphl, BamHU AccU Sacl 0 2iJi± 
£&*^fc*Tfflv*;t&3K«fcoT#£*l.5>, MOD 
N A »f M-O^fi * * ti-?ti T if n - X ¥ )i> m&ftM t? 
M5fei-4^tUJ: »K 01 K3?-TMRV*H«*l9«-tt 

«;Lfwo &*u av^cjasurfftt-t-^ Pstit sphio 

fiOiil^-CliSS^ESIJT-J^v^^ Pstlt BamHI (C 
J: »)1j!J»rSit£j& 0.2 kb DNABrfr'I't- SphlO^IBf 
2>Ztim2--rz>Z.tX' Pstli: SphlOS 




6 

C903l±, -e<Oft*i-^/ -f *7*)VAWm ( Rho 
dococcus rhodochrous P- 1 1-123-1 ) tpUiJV^TftgS^ 
ffx., S1j)I'7'4 *7**-A«B«(ODNAlSSaSS&.« 

[0019] #§69IO ^5 X 5 KpNC903(±, @ 1 IZTfi-t 
WRH^UJ-SHattfifctfLTSiK RMaaMfctfll 
fit, K=Sr^gpLTtt^O*ffl^-/9X 5 

■S*#tt»EJR*3- K-t--5.ite?-ODNAffifM-*-hf5 
OMR*3H=J:*il«*fl^«flILTfc*&*, W<b*t 

lElftS^it^llBT**^ ii7"9X5 KpNC903£ 

it, m-f^XS. KpNC9037&*r£*1-& Rhodococcus rhodo 
chrous P- 1 1 -123-1 fc«fl*-f &DNAiI£-j£;B£S£ (DN 
A#'J->*7— if) ify?^? KDNAOltafcliJ&B* 

ti&o ^7-7X5 KpNC903=£r«±-^^ ?-&t 

Wttitfis?-, T>tTv') >Wttit^, *f?'fy>i 
if tf>*»IHfc* 4 itf^D N A 1= <fc 0 

LTfflv^t#iLv> 0 EP*>, i7"7X5 KpNC903&|£ 

- K E &) <r> dtfS^O D N A »f M" * h it Z> SS« 

«±»fe»C»ALT, lftfe<03jS3JW1££Jg1f i: LSSU 

[0 0 2 0] ±IEc0^y9X5 KpNC903OiM£it 

fif3 t KJ:*<W*, *±i?V<7-f K^fas^n - Ki" 
^.itfe^'tt'WDNABffroa^iiAli, ^Wite^- 
DNA&*&;U£tf5, 0O;Llf, ^MjdK Scientific Am 
erican 233(1) 24-33 (1975) > Molecular Cloning : a 

Laboratory Manual. Cold Spring Harbor, NY : Cold 
Spring Harbor (1982) & fc*Ufee$ttrv^^Srfla 

^fi?rfi *> sm it * s T-§^o tfz, *§&W<7>-7 
yXS. KpNC903, ^lig^X? KpNC903^ib±f5<7>D 
NAa^^xS^UJ: h ^$^^^7-9^5 K«r« 

y^ay-yx htcLT, SK7"7X< Ki.f'Jxf t/v 
(PEG) i:*l¥$-tir^ii:T-i|«yvX5 
KS:^A-f4^S (J. Bacterid. 170, 638-645 (198 
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■f jxu ? h n^f •> a >j£ (Appl. Enviro. Microb 
io. 56, 2818-2825 (1990) SfO&fclOtt 

[0 0 2 11 JEU14, *HW07'7^ 5 KpNC903^r7'7 
<K «o*l/7Y>t»«K'j: 

[0 0 2 2] 
[Stftff 1 1 

Rhodococcus rhodochrous P- 1 1-123-1 frh<D~f : 7 X- 5 20 
KpNC903Oi£8t 

Rhodococcus rhodochrous P- 1 1-123-1 <DX7>h<fc f ) 
3a&¥i*$MKU -£-ftS:?£#:i£tfl [Nutrient Broth 
No.2(0xoid) 2.5 %{»/v),^3-X 1 %(w/v),^'J 
->> 1 %(w/v)] 500ml KgftU 30t-C21l»*m** 
JggL£ 0 w<7)Pf*T*. *tEiSf«ift<f KiHt**** 1 
0.5 units/ml t ^^>fi<7>^--> >G£r?S#DU Zh\z 

OlSiSeWiftlL, TEifga&ifc [0.025M b y 

x (t Kn4rvjt^-;p) r^^?> ( > V x) , 0.02 50 

5M EDTA : pH8.0] xm»Ltz a WMWi. (0.3 
M v a$S, 0. 02511 b 'J X, 0.025M EDTA, 2 mg/ml 'J V 
■f-— A, 2 mg/ml 7 ? n-t^-Zf-^—t?, 50 ^g/ml RN 
ase : pH8.0] 20ml ^l-jgiSU SO'C^^fflRlSS* 
fco #«btl^.SlD?ffitC> 2%(w/v) frl&m-r h 'J •> 

At0.3M7KKfC-?- h U -7A^f,^^>^10mlSri^OL> 
A<a#LT^f>55X:^)#}g-^^lB#FflgV^c 0 
(C, 7i;-A"?nD*A-A (If 4 
ml -tintf., l^HJUfc^ c 
[0 0 2 31 -?>fi?3L£?l££, 4'C-e3053-Hl7000X g 40 

ffi, %fib%f>t.<r>7*J -)\> • 9uv*)\>& (If : 1 
S) «^ffi£-*D;t&<rS-<f*:f£, 41CT-3053-K17000X g 

[oo2 4i z<o»m.Lfz±m<r>mmz, fntfi<o 

K> 0. 1f§ 03M h y -7 ATjc^iKSl^gf 50 
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CI 7.5g t, 1.5mg/ml HftJ-*- v •> A-TEi®a5}g2ml i: 
^*Dx.il^-L, »«*f»fc. d<7)}^?S*42B#ra 120,000 

[0 0 2 5J i£<6#*tL*::7*7.*5 KM^S:, $9MAJg( 
*TKJ:*>tJMBU MLfc, &?lLfc7 , 7^5 K1S55- 

TEijt*?l£U*tLTii#fU *-9 S-MtmzS:*) 
fflS^7X5 KB«-*#fco i»«7-7X5 KB**- 
0.5 mlOTEi^a5rKJCi#^tx o.T^r^fn-^r^m^ 

StF( 100 V, 1B#H )U«U ft 2.4 kb 

7X? K/<> KofffcfcWBLfco fe^S & 2.4kb 

5**»«*HJRU £O0|XLfc»*(c, 0.11£f<O3M 

ftK^- h y -7 A*»iftaL«2»*oji 9 j - *> z m*.. 

ifiom 5 KpNC903£#*.r. t&V£2> 0 * 

IB^S ^ 2.4kb co-7"9^.5 V'*> ^^7*7X5 

(4, ^9X5 KpNC903<OAT-*^>C:i:3&*flJ-i>o 
[0 0 2 61 KpNC903Sr, #««0IS»3fl 

NAmKn&mmfrbfrttZTftifrtztz?,^ 

KpNC903cO73-^-*(4*5j 2.4 kb Xtbotz 0 ZOWite, ffl 

'fcotzo 53-T-SI4, ADNA**IJI9I»^ Hindi 1 1 t? 

X&fcLtZo IU, Clft'bO^**^, g[7''7* 5 KpN 
C9O3f401<7)ftlJIS^*%EI*/pi-^i:^7?-^-c»^ o * 

Xli® ^^EBUri^v^ 2v^uffl«LTfl:«-r-S Pst 
It SphlOWSfi:g(4. Pst It BamHIlcJ: h|i0Sr$*v 
0.2 kbDNABfM-^tC SphKO^JtBfSSJ&^^l-* 

z. t zmB-rzztx- Pstit sphioissffis^iH^* 

[0 0 2 71 

[f&W^*l *fl^OPl*:7'7X5 KpNC903J4, «>«r 

^H5L, ^<<Otffli77^? h'<~<? 9-Z$l&-f ZZ 
ttfX-Zho Ii:, a^7"7X5 K<4, y*;i«T'-f *y 

7" 7^. 5 K^7?-tLt|ifflt*l,, Sf:, ^r5X 
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[HIl] SflMPfE ClaK PstU Sphk BamHI , AccK 
C903O©JK^MS«lliIo 
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